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The inch-pound units of measurements used in this report may be converted to metric units by using the following conversion factors:
From
To This watershed -deve 1 opment program wi 11 have varying but important effects on surface-and ground-water resources of river basins, especially where a large number of the floodwater-retarding structures are built. Basic hydrologic data under natural and developed conditions are needed to appraise the effects of the structures on the yield and mode of occurrence of runoff.
ruring 1951-62, the U.S. Geological Survey began hydrologic investigations in 12 small watersheds (fig. I). As of Sept. 30, 1978 , data collection in all of these study areas, except for North Creek, had been completed. This study is being made in cooperation \'lith the Texas Department of Water Resources, the u.s. Soil Conservation Service, the San Antonio River Authority, the city of Dallas, and the Tarrant County Water Control and Improvement District No. 1.
The 12 study a rea s were chosen to samp 1 e watersheds having different rai nfa 11, topography, geo 1 ogy, and soi 1 s. In five of the study areas (rJorth, Little Elm, Mukewater, little Pond-North Elm, and Pin Oak Creeks), streamflow and ra i nf a 11 records were co 11 ected p.ri or to construction of the floodwaterretarding structures, thus affording the opportunity for analyses of the conditions "before and after" development. A sunrnary of the development of the floodwater-retarding structures in each study area as of Sept. 30, 1978 , is given in table 1. 
Objectives of the Small-Water~hed Projects
The purpose of these investigations is to collect sufficient data to meet the following objectives:
1. To determine the net effect of floodwater-retarding structures on the regin~n of streamflow at downstream points. 2. To determine the effectiveness of the structures as groundwater recharge facilities. 3. To detemli ne the effect of the structures on the sediment yield at downstream points. 4. To develop relationships between maximum rates or volumes of runoff with rainfall in small natural watersheds. 5. To deve 1 op a stream-system mode 1 for basins with floodwaterreta rdi ng st rue t u r;~s . 6. To determine the minimum instrumentation necessary for estimating the flood hydrographs be 1 ow a system of structures, as needed for downstrea~ watrr ~anare~ent.
Purpose and Scope of this Hydrologic-Data Report
This report contains the rainfall, runoff, and storage data collected during the 1978 water year for the 21.6-square-mile area above the streamgaging station North Creek near Jacksboro, Texas. The locations of floodwaterretarding structures and hydrologic-instrument installations in the area are shown on figure 2.
To far.ilitate early publication and distribution of this report, certain material has been included that does not conform to the formal publication standards of the u.s. Geological Survey.
DESCRIPTION OF THE WATERSHED
The headwaters of North Creek are near the town of JermYn in the western part of Jack County. The Creek flows northeasterly for approximately 19 miles where it flows into Big Cleveland Creek, 4 miles upstream from the West Fork Trinity River. North Creek drains a 43.1-square-mile area; however, the study area for this report is the 21.6 square miles of the watershed above the Geological Survey stream-gaging station at the U.S. Highway 281 bridge near Jacksboro ( fig. 2 ).
The topography of the watershed ranges from steep to gently rolling. Altitudes in the watershed range from about 1,310 feet above NGVD (National Geodetic Vertical Datum of 1929) at the headwaters to about 1,016 feet at the gaging station. The average channel gradient is about 18.4 ft/mi.
Underlying rocks in the study area are limestone, shale, and sandstone. The ridges are formed by the harder sandstones and 1 imestones, and the deep valleys are cut into the shale. The s ils are fine-to medium-textured and are slightly-t o moderately-permeable.
Most of the watershed area is used as rangeland, with oats and wheat grazed by livestock during winter months and harvested during spring and early summer. Livestock is the principal source of income for the area.
The climate of the study area is temperate and subhumid with a prevailing south wind. The most common storms are thunderstorms occurring frequently in the spring and summer.
Long-duration low-intensity storms, triggered by southward-moving continental polar fronts, occur during the fall and winter. In late summer and early fall, hurricanes moving inland from the Gulf of Mexico cause some of the heaviest rainfall. Individual storms, although most frequent in the spring, may cause serious flooding and sediment damage during any season.
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--. . The records of the Environmental Data Service show that the normal annual rainfall for the 30-year base period at Graham (about 18 m1les southwest of the study area) is 28.03 inches. During this period, the annual rainfall ranged from 14.12 inches in 1956 to 48.99 inches in 1957. The wettest months are April, May, June, September, and October.
FLOODWATER-RETARDING STRUCTURlS
There are five floodwater-retarding structures in the North Creek study area. These structures which have a total capacity of 4,425 acre-feet below the flood-spillway crests, regulate streamflow from 16.3 square miles or 75 percent of the study area. Table 2 contains a summary of the physical data at each of the five floodwater-retarding structures in the study area.
HYDROLOGIC INSTRUMENTS
Instruments to collect rainfall, runoff, and storage data in the study area consist of a network of rain gages, staff gages, a water-stage recorder at site 28-A (08042650) and a stream-gaging station on North Creek near Jacksboro, Texas (08042700). The locations of these instruments are shown on figure 2.
Three record i ng and two non recording rain gages are 1 ocated at points throughout the study area and are used to define the total rainfall and rainfall intensities within the area ( fig. 2) . The rain gages, except for the one at the stream-gaging station, are serviced weekly by local residents.
On Oct. 5, 1972, a continous water-stage recorder was installed at the station North Creek Subwatershed No. 28-A near Jermyn (08042650). Data are collected to compute the contents, surface area, inflow, and outflow at this site. l·leekly staff-gage readings of pool levels are made by Soil Conservation Servi ce personnel at each of the five sites. These readings provide data for use in determining the amount of water retained or released from the structures in the study area. A monthly water budget of the pools is given in the section . The stream-gaging station North Creek near Jacksboro (08042700), continuously records the water level, which with a stage-discharge relationship, is used to compute discharge and runoff from the study area. Streamflow records at this gage began Aug. 8, 1956 . Records of runoff for the 1978 water year are given in the section "Compilation of data".
SUMMARY OF DATA FOR THE 1978 WATER YEAR
The average rainfall in the study area during the 1978 water year was 21.21 inches, which is much less than the 21-year average of 29.45 inches for 1958-78. Monthly rainfall totals ranged from 0.04 inch in July to 6.54 inches in August. The average runoff from the study area during the 1978 -ater year was 1.20 ft3/s {865 acre-feet). This value can be compared with the 14-year {1957-70) average of 5.75 ft3/s (4,170 acre-feet) for the period prior to construction of the upstream flood\-1ater-retardin9 structures, or the 8-year (1971-78) average of 2.09 ft3/s {1,510 acre-feet) for the period of control by the structures.
A storm is defined as a period of rainfall separated by at least 6 hours from other rainfall. Storms are generally selected for detailed rainfallrunoff computations on the basis of rainfall totals and distribution, the peak discharge produced from the rainfall, and the assurance of good rainfall and runoff records for the storm periods selected. Data for these storms will be used later in calibrating a watershed-response model to show the effects of the floodwater-retarding structures.
T\' IO storms \'lere selected for detailed hydrograph-related computations for the 1978 water year. These stonns occurred April 9-10, and August 5, 1978. Patterns of storm rainfall and runoff are illustrated in this report by the use of hydrographs and mass curves. A summary of rainfall and runoff data for the year is given in table 3. The computations, hydrographs, and curves are given in the section "Compilation of data". 1/ lnf I Ow 4dJusted for r din f 4 I I on poo I ctnd pool losses.
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